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[IL «M1 

iH^Hr *fll, *H2#€*h ^-71 ^o.S eflo]^ ^ T3lc]o^ofl tfl# 

^ A]l^%7] % ^]2^-^#7lssf; ^-71 $)o]z\ % ^, **°]5. ^tfl^os. 

Efl o] X\%o) ?\f§i5}^ <#<>fl 3*l*Rr 3-2.5., i-1]7>^U. s^-i- 7>^1^ U117> 

^7l ^ls^ #*\) ^^7^ ell- f, ^7}-e1«. 312^ ^7\^% fn 

olsf *J- nfl -1.5 > f/f n s. S^s)^ ^ ^tM}. ^ K^7} o]^.o] 

^ 400nm 0.6 <>1#£] 7 fl^* 7}x]$= A>-g-^ 

HD(High Definition) DVD -§- ^^ofl 7l#^ DVD 311^ ^^3.<*\) tf\ifr SLQ^-$r 

S. 4 
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^■^^^^l {Optical pickup device} 

£ l£ 3H*1 cfol^.« ^-§-*Kr ^M^s] ^-scflig #§^sH 4€- y o v # 4# 

£ 3^ 3^ ^efl tfi^sS] 7 fl^ ^£o]cf. 

£ 5^ #^*H *)12^aH]£] 7fl?f^ ^S.olcf. 

£ 6^8- ^<3°fl tr}-^- *fl3^H]^ TflsM ^^olcf. 

£ 8^8: ^- ^<H1 3M9«a#*H<H 400nm^ ^-^ofl tfl^ #5.;£oH , 

5. 10^ ^«a^H>H 650nm^ ^ofl tfltb #5.;£c>H , £. ll£- 

£ 12^ £ 8°fl %5.JE<>i| 400nmSf 401nm£) tf\i& ^}S.o]v)- 

£. 13£r ^efl «y«>^^l ^eH^ €2* *>-g-t!: #.£.:E°li}. 
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S. 15^ iHgofl -f-^MM^ ^V-g-tb ^SS^cf. 

£ 16^ £. 153E°fl £^1^ *J-E- ^*K£<>lt}. 

3b 3Mt}. 



<it> ^^oflA-l ei]o]^^-aq- cfli-^lsoil ^ °]-§-*r°3 ^-tq^s^l <y^s] 

^^-» 7l^7lM- Olofl ^JjL* Tfl^SHf- #*HH, ^#5)^ ^%3\ 

3.7M <U^°-3- 37} (S)^ <^>Hfl^ t^^lofl^^ 

«Hl«r:n., 7fl^(NA, Numerical Aperture W a>«l 3] ^4 . 

<is> l] 

S « A I NA 

<19> n*2H, ^*fl^ CD(Compact Disc) M- DVDCDigital Versatile Disc)S. Jf-Ej ^o^l 
^ 7)^^ «l«fl ^.cf ^ 71^- ^71 ^*1H^ ^-arl 

3.7}% Jit} ^ #<^o> ^-cf. +$-9] ^711- #ol7l iflSjH 
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Sr. 14H ^ 2*1 *M*1^ 3%#{A)-£ #7fl 7>^^ o>^- 

3 /fl^fe 0.6 ol^o] -fi-*l5M<>> ^tj.. 
<21> £ M- ^ # ^7>*>^ Hofl HM]*^ « 0 ># 

3^5. ^o^^^r SM. ^M", « ^7]]^ ^ 

^ *fl2J£°11 £^1^1 ti><4 :£o] CD 780nm^ DVD°1] 3 -§-3^ 650nm^ sj-^ofl 

^ *M 400nm ^ tfl<*<£| e«<HH nfl-f 7 |.^s m^^- t^o]^- ojcf. 
<22> ^-t^^a.oll 71^-^- nflo]]^, o.S ^*Kr 3*1* ^« 

%Q°_3, 3«-°r .2.^ ^-^1 ^tl" 3H*1 cfo]^.c o| ^oj^i- #^7] 7] ^sfl 
HF(High Frequency) S.^4r #€^1 ^ ^3.0] ^7>zr>7ll s)^. <>H 

<23> ^^^4 NA7> 0.6^1 cfl #^1^1- A>-§-€r>^- 0.6mm DVD-§- 

CD^t^ 1.2mm t^a.ofl tfl^l- Jl^-aJ 7 >^7l ^«fl 650nmSl ^ffl^ cfl 
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^-o. x^^oll £^^1 «-$*>*flU-£] , o]-g-«fl ^ 

-g^o] ^S^o] 7 fl?£-gr ££^Hr #S.ZL^# ol-g-Sfl t}€- ^7fl^ c]^ 

3Lofl Z^ofl 7H£^ *rxr ^r^TT HOE »o V ^l -f-°l SU^r. ^M-, CD-R 

(Compact Disc Recordable)^ ^-f, 3^#ofl cfl^V ^Hb^ ^.^^ t^}£)7] nfl^-oj] , 
°1 ^-t- 780nm *fl-§-°l !"7>^*>7fl 5)J1, o]ofl irj-e} *}u|-°) t|)t^ 2S 780nm2}- 

650nm tfltb ;££M3-g- 7>^^ DVD^/CD -R-^}- #*MH sl^- 

DVD H^S. .H^S-S^ ^iL^ 71^- £ Tfl^-S- ^r^H^ M 
-§- °l-g-S>fe ^tj^W _a.^tr. *H13*1 ^ HD (High Definition) DVD -g- 

# ^ 9l^n , °] DVD^l ^-§-51^ 650nm^ 3H*i cj ^ s}-^ 

eflo]^ ^-ol ^^-s]<^o> ^-t}. n&iq-, £ 2°fl 650nm Jit} ^ 

cfl^oflAl ^-^flS-O] nfl-f ^^-1- M-Eftfl ^.ol7l nfl^l ^>7> r^-%= ^ 

^SH, *1» fl*M*r ^*r» ^ ^^17> 

-S-^cf. S?)r o) ^t^l^ HD-DVD <^>M&r DVD^l tfltr Jl3H3# -*r*]^ # 

71^-8-^1 DVD-R ^^3.5- o}-£ %6\] tf\i& «VAf#ol <go^.o Si ^ 

*1 jL^-g- ^«fl*lfe 650nm *fl-§-°l ^7}*\*}^. =L^, 400nm-§- 

650nm°fl tflsfl cfl l-^ofl ^a}.*}^ ^a>^£ ^ofl ojsfl ^>7> <f^*l 
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<26> 2}e<>]l^ DVD <H1 «l*fl 3 s}-^ 0 V, ofl-i. s.<^ 400nm °]-g-S>^ ^ 

3 HD DVDCHigh Density Digital Versatile DiscHl 9^^} ^^\JL <&^$\, °1 

5+ £<>1 400nm ^l^lH "11 -f 7>nj-^ ^-§- M-Ej-^cf. o]^^- 7 >4 

<27> S. 3^r ^-^^7fl«lS. ^ 10-123410JL°fl 7flA]^ 4^}. ii^ 7]^# £±r tfl# 

^3 ^» JiSltK 
<28> £ 3-g- #S*>^ , #2fl cflfig^ ^1^(3)3- ^2^(4)3 25- 2*113 

^ $XA. °}^& 7fl^» 0.7°l#O_5. ^ ^ 

<29> ZLEiM-, ol^t!- ^"2:3 rfl#?!^ ^3 ^ofl 7^S)7> Zjo^ ^ 

- o>qej- f <$ ^ #3 #tfl $J*I3 ^^-6)] ol^7(I #3 #^ol aLTfl iga^t).. 

<30> ^o] s.^^. cfl<*)£] A-is. ^ s}-#3 eflo]^ ^ ol-g-^ 

<3l> *fl23 s-^^r %*Ml3.3 #^^r ^sHl itj-^. Jl 
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<32> ^ me] 650nm^ ellol^^-ol DVD &\- °1 ^ 4 0 0nm 

^ ^ *)--§-] 

<33> ^ 7 }S\ ^*}7] *fll-fH§°fl 4-^3, 

<34> Bflol^ ^ l|H3*Rr *Hl, ^]2%^; 

<35> ^-7] ^-B\2] eflo]^ ^ nlcl^ofl ^#8>^ cfll-^^^; 

<36> *" ^-71 HVA>^ ^1%-^jq- -^-B^ ^ o] ^ ^ ^ 

^Hh3#7l ^ *H2#3#7l<q-; 
<37> ^-7) 5llol^ # ^, ^o]S. ^cfl^ 4^ ^^l^^^l ^*Hr 

^*l*Hir 3 -OS, Vll7>Elti. ^» 7>^1^ V1]7>E1 W. &2L9\- i^l^ti. ^» 

<38> ^-71 #e]^ol^ ^1^^ ^ 2:^7lSl» f, vil7>^ti. a^T^S f n o]Q 

^ -1.5 > f/fn S &^£)^r W*}$r 3# ^ ^^^17> 

<39> ^7)21 ^t}7] *fl2-fH§*fl OM^S, 

<40> n]c]<H°fl tfl^§>^ tfll-^l^; 

<4i> ^-71 tfll-fe^ ^ ^-ofl ^*l*Rr ^Hi^-^4; 

<42> -#7] Cfll-^1^<4 ^fll^ A>o]oll 0>^S)^- ^^-71^; 

<43> #7l ^^7loflAi ^-7lS)^- #Aj-#o] ^ ^JiL^oJ] ^ *1 *Rr ^2^^; 

<44> ^"71 n]cH^ «]-A>^ ^] -^E^ ^%f>\±r 
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<45> #7] v]t)o]3. %-&\ HVA]-^ ^r#*Rr *fl2#3#7l<4; 

<46> 3J-g;tM^ A\o]6\] ^*l<5Rr 1-117}-^ U. 7^^ ifl 

7>e]w. ^l^sq- «. sH9» 5L*]E}ti fe# ^tils}-^ -^bHM^ 

<47> ^-71 #^Dllol^ ijQZ^ ^l 3:^7He)» f, Vll7]-Elti. 5$ 2^ ^^7^&)^- f n oj S}- 

^ n -1.5 > f/fn 5L S^S)^ ^ ^^Hr *f*r ^^^}7\ 

<49> nl^<H<fl tfl^S}^- 

<so> #71 cfli-^is^i ^-^ 31*1^ *iu#-&;4; 

<51> Cfll-^l^^ ^1^ A>o]cq ^ ^-ofl Xfll^^-S. -t"^ Jf-JL 

^m^^ ^1 2, 3 ^^-71 2f; 

<52> # 7 1 1^^-71 ^-71 ijfe- ^l^^S. -#°11 3*1*H ^7l ^l^-g-^" 

7}» -f-SJl ^-71 Bl^^H eflo]^ ^ *fl ^2^3}-; 
^ ^13^^7H1A^ §7lS)^- «>A].^ Aj-ofl #7l n]C^o11^ 

<54> ^"71 ^}2%^7)o]]^] ^"71^^ ^>A>^ ^l^TjS. -tf°11 ^*1*H "l^o)]^ 

«>a>^ ^2^-^-2.5. -^2} 3H*1 ^ ^#3}^- ^ll2^-^#7]S!f; 

<55> -tf 7 ] ^)2%^7}9\- ^13^^71^ A>o]ofl ^ *1 *Kr ^7}^S. ^» 7>*1 

^ vj]7>El«. $)2L2\- S.*)^*. 7>^^- i^E] ti. ^-I- -f-aMH^ ^ 

35-10 



1019990047751 2000/3/3 

»; 

<56> ^-71 #eH<>l*g £1^2] ^ ^^^ej^ f i_i) 7 ]-El a. ^l^s] ^T^t- fn °]?}- 

# -1.5 > f/fn 3. S^S]^ ^ ^-g- tfj-fe- ^^^l7> *fl^ 

<57> ^-71^ 4H-^°- ^S>7| *fl4-f}-^l 

<58> o]t^^ofl tfl^Kr cfl#^l^; 

<59> #7l t|)t^2£) %^ ^-0)1 21*1^ *fll^-B}-; 

^V^tt ^7] *fll, 2, 3 #-g-^-7lsq-; 

<61> ^"71 ^11^^-7]^^ ^-71 5]^ «>A}#2} #ofl ^^S><^ ^7] ^]l^^ 

7l» -f-sfl #7) *ic}oH 3H*i ^ *)l^Kfr 42%Qs\-; 

^21 sfloi*) ^ ^#*Hr ^ll^-^#7lsq-; 

<63> #71 *fl2#^-7H]Ai -g^S^ tijrAV^ #-ofl ^*l*>o} #7l Plc]^^ 

*>a}^ A]2^Q^3, 3H*i ^ ^*Kr ^12^3 #712]-; 

<64> #7l tfl#^1S2l- ^3^-^-^7121 A>ol ofl 2j ^ ^ ^J-El H S)-<^ 7>^^- 

v|l7>Elti. ^1^21- ^lElW. j^-f. 7^1^ 5£^]E]ti ^-Wl^ #e)nflol^ 

^«1*>^, 

<65> #71 -i-Elcflol^ ^]^21 *J*|1 ^^TlSll- f, t1l7>ElW. ^2} ^^El* fn ©le). 

1- «fl -1.5 > f/fn S^Slb ^ ^*Kf 3-§: ^br #^#*l7} 
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<66> ^-7] #^#7l 1; ^ qo]5L o]± SfrufSl #«<H1 , ^ £#713. ^V^TT 31*1*1 ^ 

<67> <$7] tfl-§-fe<>l o]6\) ol^^ ^^Hl*}^ A>o|ofl 7fl^» dEi^Kr 4^ 

^ ^7> HV^^tf. 

<68> ne|JL, #7l »ll^^r 400nm 4#i- 7>^1^ eflol^ ^J-g- , #7l 

*\}2%Q-& 650nm ^3 7>*1^- eflo]^ ^ iH^Hr 

T^eli- ^ fi, f2,...fn c]ej-^, A d^H^l AA 

vl, v2,...vn o]el- tj-nfl, -0.005< l/(fl-vl) + l/(fl-vl) + ,,, +l/(fn-vn) < 0.0005 3. 
S^5]^r ^*Hr wj-^sj-cf. 

<?o> o]z} £^^r ^ w>^^ ^Al^-i-^- 

<7i> ^aHI i 

<72> £. 41- ^S}^, (100)^] tfl^S]-^ tfl#^l^(200)^ %^ 71] 

1^(600H #7l ^1-^1^(200)4 *fll#^(600)£] Afojo]]^ 7fl^-^ 

^ 41 sHHd^ ^1 3(300), ^M^-fe #eHH^ 31^(400) ^ ^-g-^- 

7l(500)7> *\amt±. 

<73> Aj-71 #^7](500)^r #71 7fll%^0_S JfE^ 511 ol 7.-1 ^ M^lal, ^#*Rr 

^2^«(700)^S. -¥-3^1 efl ol 7.-1 ^ SMM*!**. #71 ^I2^€(700)^r #7l %&^7) 
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(500)21 hVa>^- 

<74> s)-^!^ ^b](300)^ ^3 Si ^.2.^, ^-7} ^1^(600)34 

(700H] ^ 7 fl^ 2:^0] sg&if)- ^-f, ^*13^r ^^-S.Ai, *\}^ ^o] # 7 ] 
(600) ol 400nm s}-^ 7H]<£°] e)]o]^ ^$SfrJI, ojofl 7fl^7> 0.7 

*1]2#-S(700)°1 650nm 7}]<go} e)|ol^ ^ ^->^*>ji, o]oi] Jl^p-s]^ 

7fl^7> 0.6S1 ^-f , #7] s)-^bm^ ^(300)^ ^7l 650nm 4^ tfl 
^ .SfM^- 7B^7l- 0.6 ol SjlE-s- 7fl^-» W^ji, 400nm efl #ofl tflfsflA-^ a 

<75> ^"71 ^1^(600)4 *fl2^ (700)^8: ^-^#7l» ^ 71^2] ^^-^ 7 > 

<76> M. o.^. Aj- 7 ] -SejDflo]^ ^1^(400)^ 3^1- 7>X]^. 

i^l^ti. ^1^(401)5+ til7>E^y. ^# 7}*lir i-1l7>Elti. ^1^(402)1- ^-wltb^-. °1 «fl<^l 
#7] -I-sHHtg ^1^(103)2) ^sfl ^7]el» f f tfl7>Eiti. 31^0] ^^7lel# f n ^ej- 
Q nfl -1.5 > f/fn 3. S^tt SH^tH}. 

<77> Aj-7] ^-^Dflo]^ ^(400)^ *fll, *fl2^(601, 70DS -^2) ^o]^^ sgtg-f 

<78> ^aHI 2 

<79> £ 5» njtq 0^(100)^11 tfl^*>^ tfl#fe(200)2] ^ ^^o)] 

*Hl#€(601)<>l ^^]t4. Cfl #^1^(200)4 ^]1^-€(601)2] A>o]ofl^ 7fl^<3] 2: 

3fl sJ-^Kd^ €^1(300), #3*1^ ^"IM^g 31^(400) ^ *)U, 
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*H2, *113 ^•^r^7](501, 502, 503) ol ±^ Tj-^-g- ^JL ^*ltt*=h 

<80> ^-71 ^13^^71(503)^ ^"71 2)11^0.5. -^-ElSl $)o)X\ -f^A] ^JL, ^ 

*il2%-&(700)o_s. -¥-&l^ elM*! ^ aVAVAl^lnl-. Aj- 7 j 2^(700)^ ^7) ^|3 
^^■71(501^1 oVAf^- 735. #ofl 3*1^. 

<8i> ^-71 ^12^^-71(502)^ *fll, ^12^(601, 701)3. ^ S.^- &a).X\w)5L, 

^cl<H(100)<^l^ «>a>^ ^- ^ ^12^(701) -^-ElSl 3H*1 ^ ^>^l^lcf. *fl2^ 
^-^-71(502)^1^ «VA>^ nlcl^S. *fl2^3l^(802)-I- -f-Sf) *)12M# 

71(702)5. 

<82> ^-71 ^13^^-71(502)^ ^12^(601, 701)5. 5.^ ^^Al^ZL, 

*l^ol(100)°lH *>a}^ # ^ *lll#€(701)°-3. ^-BlSl b)1o]7^ ^ til-Al-Al^lc}.. 
^-1-71 (501)ofl^ «>a>^ clclols. -MSI a>A>^ ^1^^^(801)» ^-«fl *fll#3# 
71(602)3. 

<83> Aj-7) sj-^-Aj^Aj ^ El (300)^ ^Al Ai^^o] ^O.^, Aj-7l ^1 1^ (601)4 $}2% 

€(701)oll cfltb 711^ 2i£o) Tj-f, ^l^fe- ^^-S-Al, ofl» ^ Aj-71 ^1^- 

€(601)ol 400nm 311^ 3M*1 ^^^31, ojofl A^-S)^- 7fl^7> 

0.7°lJl, ^12^(701)^1 650nm 4^ 2}^ Tflojol ^ ^tsJ-jl, o^l 

^ 7fl^7> 0.6^1 ^-f, #7l ^Ad^Aj ^ El (300)^ #7l 650nm 4^-51 5)H*1 #oj] 
tfl^A-1^ 7fl^7> 0.6 <=>] 5j 7fl^-l- §*lJL, 400nm 4^ elW*l M tflSIHfe 

<84> ^-xg^. JL;^ o_i=, Aj-7l -f-Blnflol^ $1^(400)^ ^1^*. J^g- 7>^^ 

35-14 



1019990047751 2000/3/3 

E)tL ^(401)21- v1}7>^a. 4^1- 7^]^ v|l7>^«. ^]^(402)» ^wltH}. °1*H1 #7} 

#&)nflol^ fe(103)^ ^afl 2i^7isJ-I- f, Vll7>^ti. ^l^o] ^T^* fn ©l^ ^ 
nfl -1.5 > f/fn 5. S^sl^ #^4. 
<85> Aj- 7 ] #sl^o]^ ^1^(400)^ ^12^(601, 701)5. aJMa^-g. 3%t$% 

<86> ^13^1 AH) 

<87> £ 6# *li=H(100Hl cfl^^ cfl#€^(200)^ ^S] ^-^l 

*U%€(601)°1 ^^ltl-cf. ^7] cfl#^l^(200)^- ^1^(601)^ *>°Hfe- 7fl^^ 2i 
^* -^tt ^HMd^ ^El(300) ^ »12, *fl3 3-€-tM(501, 502, 503)°1 # 

3^ ^F-aL ^^IW. ^-71 ^ 1^-^71 (501) ^2^-^-^-71(502)^ A>olofl^, ig}-tg.e. 
^8*1-Hr te(400)7> flal^rt).. 

<88> #7] ^13^-^-^71(503)^ ^-71 ^1^(601) 3H*i ^sg. ^-ifAl^Jl, 

^*>tt ^112^(700)^5. -^-Eisl eflo]^ ^ w>A>Al^lcf. Aj-71 *fl2#-€(700)£- #7l 
^113^^:71 (501^1 ^5. Aj-ofl $\*\^&. 

<89> ^7l ^12^-^71(502)^ afll, *fl23Nl(601, 701)5. ^ 5.^ ^-^)^}JL, 

ul^oKiooH^ «>a)-^ % ^ *\}2%Q (701)^-5. ¥-^2) eflol^ ^ i£a}a1 
3-*M(502)<4H #a}.<£ nicies. «-El^ hVa>^-^- ^12^^^1^(802)1- -f-Sfl *)12^3# 
71(702)5. 

oo> Aj-7] ^13^^-71(502)^- ^1, *l)23Nl(601, 701)5. -^E^ ^ S.^- ^sJ-a] jl , 

*li=M(100WM i&aJ-^ # # *)U#€(701).c>.5. eflol^ ^ ^^^1^. 
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^-7K5oihh *i^s avA>^ ^ii^^^iz,(8oi)» -§-*u 

7l(602)S ^^^cf. 

oi> #7] sp|Ki^ ^3(300)^ a}^*] ^o.s.Ai, ^-7] *fll^(601)4 *fl2# 

€(70lH cfltb 7fl^ ^JSL^- 3^, -g*ls|*r 3-2.3*1. «<H #7] *fll# 

^(601)ol 400nm 4^ ^ ^l^^ 3M*I ^ °H1 -2-^3^ 7fl^7f 

0.7°1^1, *fl2#€(70lH 650nm #m 311^ 31 ^j-g. ^^J-ji, ojofl a^-s) 

^ 7fl^7> 0.6^1 ^-f , #71 ^^eb^ ^Ei(300)^ #7l 650nm eHo]^ -fo]] 

cflsflA^ 7fl^7> 0.6 °1 7fl^p-» #*jul f 400nm e)M*1 -£6)1 cfltfl^^ 

<92> ^-7] -I-eMH*g ^(400)^ 5*1 El «. 7>*1^- 

Hl« ^1^(401)^ M171-E1W. ^117>E1 W. ^Z,(402)» ^-t»l tb^. ^nflo]] Aj- 7 ] 

#&)Dflol^ 31^(103)^1 #*ll ^7iE}# f, l-1l7>Elti. ^T^* fn ^ 

ofl -1.5 > f/fn 5. S^tt ^1- ^W-. 
<93> ^7l ^-e)«floi^ ^1^(400)^ »U, *ll2#€(601, 701)3. -f-E]^ ellol^^ 

<94> ^4^AH1 

<95> £. 7 -§- ^-s^, ^olUOOH tfl^^ tfl#^l^(200)^ #^ofl 

^11^(601)<^1 ^^ltb^. ^71 tfl#^l^(200)3f ^111^(601)^ *J-°Htt 7fl^^ 2: 
^■i- ^ ^(300) ^ *fll, *il2, *fl3 #-g-^7l(501, 502, 503)^1 ±% # 

^JL $1*1^-. s&7] ^12^^-71 (502) sq- ^12^^71(503)^ aVo^^ ifj-t^ 
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-iRJ^Tr #BHH*g ^1^(400)7]- 3*1^. 
«*> ibM ^13^-^71(503)^ ^-71 ^11^(601)^.5. ^-Blfil elH*l ^ ^X\7]JL, 

^#*Rr ^12^(700)^.5. eflol^ tiVAj-Al^lc].. ^- 7 ] ^ 2 ^-^(700)^- #7l 

^13^-^71(501^1 ^5. #<H1 

<97> ^-71 ^12^^-71(502)^ afll, ^12^(601, 701)5. ^S>\ S.^- ?)JL, 

Dlcl ol(100)oll^ % ^ ^l2^(701).°-5. -^-BlSl ell o] ^ z\]2% 

^71(502)^1^-1 nlcld>l5. ^2^31^(802)1- -g-Sfl *fl2#3# 

r 71(702)5. 

<98> ^7] ^13^^-71 (502)^ *fll, *fl2^€(601, 701)5. -f-E^ ^ 3.^ ]§-^X\?]JL, 

*1^<H(100H1*1 % ^ ^l^ (701)^.5. -^-Elsl i))o}z\ wVA>Al^1cf. afli-f 

^7l(501)^l>H D 1^<>15. o>a>^ ^ll^^te(801)# *!ll^3# 

71(602)5. ^^^cf. 

<"> ^-71 Bj-*Hd^ ^(300)^ ^1 -id^Sl <#7l 1^1(601)2}- *I12# 

^(701)^ tflt!- 7fl^ S^ol :g_g_^. ^^Sl^ 33-9-5*1, <^1# #ol #7l ^1^- 

€(601)^1 400nm 4^ 3^ 311^1 3l°l*1 ^W^, °H1 -S-^^f 7fl^7> 

0.7O1J1, ^12^(701)^1 650nm 3^1 ?fl<t<3l 31*1*1 ^W^, °H1 

*r 7l]^7> 0.6^1 ^-f , ^-71 spjHd^ €eK300)tt #7l 650nm %}<>}z\ %ofl 

tflSlH^r 7fl^7> 0.6 °1 51 7fl^F-» #*1J1, 400nm ^o]^ ^-ofl cjl^A^ 

<100> £ ^"^ o. o.^ ^-71 #elnflol^ ^1^(400)^ i^lElti. 7 >^^ ^ 
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Bj *L ^1^(401)51- ^117>E1H. ^# 7>^1^ tH7>El« ^1^(402)1- ^-al^rcf. o]nflofl ^. 7 ) 

#BH<>13 ^1Zl(103)^ 2^7^!- f, vil7>Elti. 2:3^ 3 # fn ^ 

afl -1.5 > f/fn 5. JL^S]^ 



<101> 



-8-71 ^^\o]^ 3]^(400)tt *fll, *fl2^(601, 701)3. 



<102> is. 1] 



Tg — 



0.100000 



0.250000 



s2 



5.929508z 



-63- 



INFINITY 



6.000000 



-&4- 



INFINITY 



3.000000 



-6§- 



-4.081133 



1.000000 



-6&- 



JL 



30.164147 



3.000000 



-4&C8- 



s7 



-3 . 467131 



5.000000 



K: - 0.200770INFINITY 

A:0.445555E-03 B:-0. 119205E-03 C:0.316310E-04 D : - . 267022E-05 

s8 I — ■ 

K: - 0.721945 



s9 



-11.452471 



1.272566z 



K: - 179.717593 



JL 



INFINITY 

TMPTXTTTV 



0.60000C 




■ftSSB 



650nm 400nm 
BK7 1.514520 1.530849 / 64.2 
FDS1 1.911294 2.012371 / 20.9 



■4tO- 



40Qnm t 650nm 

-3.499 / 4.239 at 400nm 



j !3jr%g,:%<M f 'KiiMi) 



2.667 at 400nm 



' SfrOi/vi? 



-0,0032 



<103> [^+\ 2] 



ch 



1 -»V 1 -C 1 +iQc 2 /; 2 ) 



<104> 



S 1^: e)M*l #<2] 2}-^-ol 400nm^t41, 2^7^ ^ 20mm #e]ofl^^ ^: 



7fl^7> 0.75^1 tfl#feofl cfltfl ^Jolcf. <£X\c%<$ o^^, s}-#i£-§- 

dSnm^l tflsfl uJtqoHAio} t\S.f\^o) d0.36jmi °H<>H, 650nmofl^^ 
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^ej(OPD)^ 0.012 ^ 650 « JS.^. 
<ios> s. 8-g- 400nm^ %Q<t] cfltb fit 0 ] 11 ], £ 9^ °]o} ^*KEc>ltf. 

<106> £ io^ 650nm^ %Qo\) tftifr , £ ll^r 0 1^1 ^^>£o]cf . 

<iot> £ 12^ £ 8°fl iEAl^ , 400nm^ 401nm^ ^-^H cfl^ t*KE.°1 

<108> £ 13^: #efl ^ti>^^l #£)nllol^ A>-g-^ ^^S} M-E^lfl^ , £. 

- 14^ ZLffl ^SfcEoJc}.. 

<109> zl^jl 5. 15tt ^ofl trfs. #e^D]]o]^ Af-g-<g- ^-s.3E.<>H , 

£ 16^ ziofl n}-& ^^>£.olcf. 

<no> s. 13S)- £ 1461] £.a]^ ^o], 500nm °}^$) ^^^S) tflSfl A>-g-S>T=i 

^Hfl ^eHolU 312^ vll7>E}tL zlsI ^<*H f 500nm 

e)^ -15. 646/8. 999/2. 667^ o>nfl^ 7 > 43.0/53.9/61.3 °H , <4^H , i:i/(fi-vi) = 
0.0067 olcf. £ 146fl w>S!f ^ol, 400nm^ ^<H] ^x}^ Zie) ZL^l 

405nm^ #ofl tfl^M^" ^> 7 > nfl^- ^i}7\] ^W". ^^fl^ #SH°13 ^ 

<m> ^M", £ 15^ S. 16°fl lEAl^I w>5+ £ ^ofl ttKeig, 400nmSl- 405nm^]^i 

^ ^>^^-7l- ELX) o}^ ^. ^SHo]^ te°fl 5d<>H, Ml7>Elti 
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<112> ^7H]A-1 ^ 7 }S^ ^S^o) ^-o)] tfl^ jLJq-^jo] Al^y-g. ^.^^71 ^}<^ , ^ 

71 -I-ilMH^ fe<^ ^ ^7^1- f, Uil7>Elti. ^^7lB]# fn ©IE}- ^ nfl 

-1.5 > f/fn 3- S^tt ^ ^*Rr ^-S-tb^. 

<113> H-oj-71-^ ^ Aj- 7 ] it^&i ^^^H ^7] ^^0.5. htB) ^l^^l ^ 

^7] ell- AA fl, f2,...fn ol^-S, n -t-^^I %*}-7llS.^ d-SH*!^ ^HIt* ^ 
vl, v2,...vn *N) f -0.005< l/(fl-vl) + l/(fl-vl) + ,,, +l/(fn-vn) < 0.0005 3. 

*?H^Rr 3°] HV^^>cf. 

<114> £ Ht^-B: 6>3] S^5}-7> Ol-f-c^*];*! 0>_g. 400nm ^ig-^ Afloat]- 0.6 <>1^ 7fl 

^^rlr cfl#^l^» A>-g-*>^ ±.$\ HDCHigh Definition) DVD ^^^1 7]^S>) 

DVD 7^1<ifil c]i3i cfltb 3l3H3-§: -^tW. 
<iis> o}%£- ^. j^i*] °_i=, -I-EHolTg feofl ^xq 7fl<i^ eflol^ 

<116> £^ofl ^A]^§ ^-JIS -g^Sl&O-M-, <4*13Sl ?H1 1-4 

7>^>^ olSfl^- ^ojt}. nJ-BH, 7l# ^ j^jr «J<^ 

^^^^ tHW ^*fl^ 0 > « ?!^. 
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[3^8" 1] 

#71 *2 *ll2#3#7l<2}-; 

^Hl t|]7}E] Ji ^» 7M^ X-1l7>El«. ^l^S>f S^Elti 

^7l #eHH*y 2: 3 f, ifl7>E|iL ^l^Sl ^^TlBlS fn <>lHl- 

« nfl -1.5 > f/fn S. 3.^$\±r q& W«Hr 3# ^HJ^- *}x= ^M^*]. 
2] 

^1^1 &<>H, 
3] 

^111^1 &°)*\, 

#7} A)l%^ A]l%^7) g *]2%%A ^2^-^#7llr zl-zl-ol ^ ^#efl 
*H ^ 3# f^^S SKr #^^1. 
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4] 

^fl^l ^13^- & &<>H, ^"71 ^ll^-^^- 400nm 

51] o]^ ^ MH^}^, ^-71 650nm 7}*}^ 5fl °]*\ # 

5] 

#7] afll^ if-B] 3H^2) 2:3 ^3* ^ fi, f2,...fn °1 2}ar> , zj- 

-^-o) ^s^fl^o} (KdolHs} ^wfl^r* vl, v2,...vn d l&f- INI, -0.005< l/(fl-vl) 

+ l/(fl vl) + ,,, +l/(fn-vn) < 0.0005 S. ^ 

[3^* 6] 

#7] *fll#^ ^o_s. ^-E] fe<9 ^^7]e|» ^ fi, f2,...fn oj^VJi, zj- 
^-o} ^^J S SJ d^i°fl^i^1 6 H1t» ^ vl, v2,...vn ^-nfl f -0.005< l/(fl-vl) 

+ l/(flvl) + ,,, +l/(fn- vn) < 0.0005 5. X^S)^ ^-f^-i- ^ 

7] 

^7} tfl#^l^ ^1^ A}.ojofl n>^s)^. ^^-71^; 
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^-7} %&™-7)o\}*\ &7)S)±r >£AFM 3*l*Kr *}2%Q^; 

^•71 %^-^-7]2> tfli-^issi ah ofl ^*l*Rr v]]7f^M. sHq* vii 

7>E] U. ^1^21- 5E*]E|U. 7>*]^- i*l^ U. ^]^# T^l^fe "t-Sl^ol^ 

^7l #£HH^ ^1^21 S^7lell- f, 14171-BlH. ^1^21 ^7^-1- fn ©1 3f 

^ ^ -1.5 > f/fn 5. S^s)^ ^-§- ^>^m 3# *>tt 
13 t 1 ^ 8] 

^17^1 SZ 0 ^, -*7l tfl#^1^2f ^BHol^ ^1^21 A>olofl 7 fl^ <%i£ 
9] 

afll^ *H23MI 9X°1*\, #7} Al%%^r 400nm sj-^ 7>*|fe 5)1 o]^ 

^ #71 *\}2%Q-& 650nm s^-g. 7>^^ ^o]^ ^-^^ ^o. 

10] 

#7l afll^ ^o.3. -^-Bl s^Tlell- fl, f2,...fn olel-^-ul, 21" ^j*- 

^7fls.2l <tfd°IH3 oj-ofl^-i- zj-z]- vl, v2,...vn ^nfl , -0.005< l/(fl-vl) 
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+ l/(fl vl) + ,,, +l/(fn-vn) < 0.0005 3. 3# ^r^SLS. 
^ ^<3#*1. 
[3^8" HI 

*119%M] 91°]*], 

#7l ^-^ AA fl, f2,...fn °] h^I-ji , zj- «. 

^ ^-a^S.^ (RHH^l AA vl. v2,...vn ^"fl, -0.005< l/(fl-vl) 

+ l/(fl-vl) + ,,, +l/(fnvn) < 0.0005 3. 5.^^ 3* ^r^°-3- 

l^^Q 12] 

#7] ^l, 2, 3 %^7}^; 

#71 ^]l^^7l ofl A-] ^715]^ ^A}-^ ^l^S. #ofl $)*1*H #7l ^1^^" 

7l» -f-*fl #7] nltj°W eiM*i *fl^Hz- »12M^; 

#71 ^l3^«-7H/i ^-71 51^ ^^S. ^-ofl ^1^1 #7] nl^o^*! 

i&*>€ »1 1^31 .2.3. -f-^1^ eflo]^ ^fll^#7lsq-; 

#71 2H2#^t7H A 1 ^-7lSl^ *1^3. #°11 #71 *ltl°W 

x] ti>A>^ *\}2%Q°-3. ^S>) 3W*1 ^#^Rr *)l2^#7l<2]-; 
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^ «fl -1.5 > f/fn 3. 5.^3 ^-§- ^*Rr 3# ^H)-§: M«a#*]7> 

^. 

13] 

*1]12*<H1 Si^l, -*7l #e|^ol^ A}o)6\] 7 fl^ 2-^^- ^ 

14] 

^12^ Stt >1113^1 SM^i, ^-7] *1]13H1£: 400nm 

M*>^, ^-71 *ll2#€£: 650nm a)-^ 7}-*]^ 3H*i ^ 

15] 

■ *1]12*J- SE^b *)U3^°fl 5ft 

#7} *)U#€ -t"Et) ^^7ls1# ^ fl, f2,...fn ©l^Ka, zj- 

^ ^^o] d^H^ oVafl^r* vl, v2,...vn ©1^ H-nfl, -0.005< l/(flvl) 
+ l/(fl-vl) + ,,, +l/(fn vn) < 0.0005 3. S.^^ ^r-f-^l- 'SHW^ ^ ^%°-3- 

16] 

*l]14*J-°fl 9X^, 
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#7l *fll#^i ^o.S. S^^S^l- zj-z}- fi, f2,...fn ol^VJl, zf «. 

^-^fi^ d^H^l °>Hfl^» ^ vl, v2,...vn tNl, -0.005< l/(fl vl) 

+ l/(fl vl) + ,,, +l/(fn vn) < 0.0005 3. S^S)^- «?Hf*Hr ^-fr ^3.2.3. 

*Rr^}<3#*l. 
[^t^ 17] 

#7l tfl#igl2^ #ofl $l*lsRr 

">S3*r #7l 2, 3 ^-^71^; 

#7l ^|1^-^7H^ ^-71 ^I^TJS. #<*fl $1*1 *W #71 *)U#^t 

7]» -f-*fl #71 nlcl^oil ^)ol^ #-g- *fl^-*Kr ^)2%^; 

#71 *H3#^7HH & 7 ] 3fe ^>^Sl ^l^^S. #<>11 ^1^1^ #71 ulcl^oflAl 

^l%$l°-3- -¥-El5l e)] oi ^ ^ ^^>fe *fll#3#7l<2]-; 
#71 $12&&^7M*\ &7] «>A>^-o| ^Tis, #<fl $1*1 *M #71 nlclolofl 
*i ^12^-^o.S. ^-Blsl sflol^ ^12^-^ #71^; 

#71 Tfll-^^ *]13#^-7121 $l*l*Rr %SL£., ^}7}t)*L 7}^^ 

^l7>B]y. s.^1 hi a. ^ » 7>^l^ 5.^1 El ^ ^]^# T^lSfe ^H 0 ^ 

#7l #ElDflol^ ^l^S] ^^1 ^^TlSll- f, 1417}E1JI ^l^^l ^7\^\% fn °] Q 
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^ °ti -1.5 > f/fn 3. 5.^5] tt n vHf*Hr 3# #3J# *Vtt ^^^l7> afl^ 

18] 

^17^1 Sl^*!, #7] tfl#?l^ #Elnflo]^ A >ol<Hl 7fl^ ^"fr 

19] 

*fll7^- £tt ^118*^1 ^-7] 400nm sj-^j-g- 7}-^ 3H*i 

^2^^ 650nm sJ-^S-gr eflo]^ ^-igH^Hr ^ 

[^^J 20] 

*fl 17^- *fll8*cH &<H A i, •"* HK 

^7l ^ll^-S 31^1 s^^^l- z}-z}- fi, f2,...fn oj^l-ji, z}- «- 

^ d-id^H^l 6>afl^r* ^ vl, v2,...vn ihfl, -0.005< 1/Cfl-vl) 

+ l/(fl- vl) + ,,, +l/(fn- vn) < 0.0005 3. ^-^^r tf^j-b ^2-3. 

21] 

*l)19^°fl 9X°)*], 

<#7] ^fSLS. -SfS-B) 31 2^ 7] El!- zj-zj- fl, f2,...fn ^l^Jl, zj- 

^-^^^ d^H^I vl, v2,...vn ^-nfl, -0.005< l/(fl-vl) 
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+ l/(fl vl) + +l/(fn vn) < 0.0005 S. ^Sj-fe 
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Output Power (mW) 



IS. 2] 
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[£ 5] 
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[51 7] 
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[51 9] 



Y-FAN 
O.0O5Q 



-O.OOSO 



0.00 RELATIVE 
FIELD HEIGHT 
( 0.000 f 



x— fan 

O.OOSO 



-0.0050 



10] 






11] 






Y-FAN 


0 00 RELATIVE 




0.005C 


FIELD HEIGHT 




( 0.000 ? 










-0.005 


> 



X-FAN 
o.ooso 



[5= 12] 



Y-FAN 
o.ooso 



0.00 RELATIVE 
PIELD HEIGHT 
( 0.000 t 



-0.0OSO 



X-FAN 
0.0050 



-0.0050 



-0.0050 



13] 



n 



-405nm 
"400nm 
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[5- 14] 



Y-FAN 
0.0O5Q 



0.00 RELATIVE 
FIELD HEIGHT 
CO.000 f 




X-FAN 
O.0OS0 



-0.0056 



-0.0050 



[£ 15] 



«)0nm 405nm 




16] 



Y-FAN 
0.0050 



-0.0050 



O.OO RELATIVE 
FIELD HEIGHT 
( 0.000 f 

AOSnm 

— \ 



400nm 



X— FAN 
0.0050 



-0.0050 



